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below the level of molten solder in the soldering tank body and an outlet disposed 
above the level of molten solder in the soldering tank body. An axial-flow, 
multiple-blade screw-type pump is disposed in the soldering tank body so as to 
draw molten solder into the solder feed chamber through the inlet and discharge 
the molten solder through the outlet. 

In preferred embodiments, the pump includes an impeller having a rotatable 
hub and a plurality of helical blades secured to the hub at equal intervals in the 
circumferential direction of the hub. Each of the blades overlaps an adjoining 
one of the blades when the blades are viewed in the axial direction of the impeller. 
The hub may be a cylinder or a solid shaft. 

In a wave soldering tank according to the present invention, the pump is an 
axial-flow pump, so solder does not flow radially outwards from the pump but is 
transported in the axial direction of the pump. As a result, pressure is efficiently 
and uniformly applied to the interior of the solder feed chamber. If the rotation 
of the pump causes solder to be sent straight downwards, i.e., towards the bottom 
surface of the tank, when the bottom surface is horizontal, the solder is reflected 
and rises immediately beneath the pump. However, because the helical blades 
overlap each other as viewed in the axial direction of the impeller, solder cannot 
pass in a straight line through the pump, so solder is prevented from rising towards 
the pump. As a result, the pressure within the solder feed chamber can be 
uniformly increased without turbulence. 

"Each of the blades overlaps an adjoining one of the blades when the blades 
are viewed in the axial direction of the impeller" means that when, for example, 
the pump impeller has four helical blades spaced from each other around the hub 
by 90°, each helical blade spirals by at least 90° around the hub between the first 
and second ends of the blade. This is the same for the case wherein four helical 
blades are provided. Thus, if the pump impeller includes N blades disposed at 
intervals of 360/N degrees around the hub, each blade spirals around the hub by at 
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least 360/N degrees between its first and second ends. 

Brief Description of the Drawings 

Figure 1 is a schematic plan view of a conventional wave soldering tank. 
5 Figure 2(a) is a front cross-sectional elevation of an embodiment of a wave 

soldering tank according to the present invention, and Figure 2(b) is a side 
cross-sectional elevation thereof as viewed from the right in Figure 2(a). 

Figure 3 is a cutaway perspective view of the pump of the embodiment of 
Figures 2(a) and 2(b). 
10 Figure 4(a) is a plan view of the impeller of the pump of Figure 3, and 

Figure 4(b) is an elevation of the impeller. 

Figure 5 is a front cross-sectional view of another embodiment of a wave 
soldering tank according to the present invention. 

Figure 6(a) is a bottom plan view of a pump used in the present invention, 
15 and Figure 6(b) is a bottom view of a conventional pump for a wave soldering 
tank. 

Figure 7 is a front view of another embodiment of a pump used in the 
present invention. 

20 Best Mode for Carrying out the Invention 

The structure of a wave soldering tank according to the present invention 
will be described in greater detail while referring to the accompanying drawings. 

As shown in Figures 2(a) and 2(b), which are cross-sectional elevations of a 
first embodiment of a wave soldering tank according to the present invention, this 
25 embodiment includes a soldering tank body 1 which is open at its upper end and a 
solder feed chamber 2 disposed in the tank body 1 . 
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The solder feed chamber 2 has an inlet 3 which is disposed lower than the 
liquid level L and an outlet 4 which is disposed higher than the liquid level L of 
molten solder in the tank body 1 . A pump 5 is installed at the inlet 3. 

In this embodiment, the solder feed chamber 2 includes a partition 6 which 
5 is disposed beneath the liquid level L in the tank body 1 and divides the interior of 
the tank body 1 into an upper and lower portion. The inlet 3 comprises a through 
hole formed in the partition 6. Another through hole 7 which communicates with 
the outlet 4 is formed in the partition 6 in a location spaced from the inlet 3. A 
duct 8 is secured to and extends upwards from the partition 6 at through hole 7. 

10 The upper end of the duct 8 is partially closed off by a lid 9 having a through hole 
10 with an area smaller than the horizontal cross-sectional area of the duct 8. A 
nozzle 1 1 is installed in the through hole 10 and extends upwards from the lid 9 to 
above the liquid level L in the tank body 1 . The outlet 4 of the solder feed 
chamber 2 comprises the upper end of the nozzle 1 1 , from which molten solder 

15 can be discharged to form a wave. 

The solder feed chamber 2 may be an independent structure which is 
installed on the bottom of the soldering tank body 1 , but taking into consideration 
the buoyancy of molten solder, the above-described structure using a partition 6 is 
simpler and therefore preferable. 

20 As shown in detail in Figures 3, 4(a), and 4(b), the axial-flow pump 5 used 

in the present embodiment includes a cylindrical casing 12 having a cylindrical 
interior 13, and a multiple-blade screw-shaped impeller 14 disposed in the casing 
12 for rotation about its longitudinal axis inside the casing 12. The impeller 14 
shown in the Figures has four blades. 

25 The length of the casing 12 is usually such as to surround the impeller 14 

over its entire length. Therefore, the length of the casing 12 may be the same as 
or a little shorter than the overall length of the impeller 14. Preferably, the end of 
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Claims 

1 .(Amended) A wave soldering tank comprising a soldering tank body for 
housing molten solder, a solder feed chamber disposed within the soldering tank 
5 body and having an inlet disposed below the level of molten solder and an outlet 
disposed above the level of molten solder in the soldering tank body, characterized 
in that a multiple-blade screw-type pump provided with four or more helical 
blades is disposed in the inlet so as to draw molten solder into the solder feed 
chamber through the inlet and discharge molten solder through the outlet. 

10 

2. (Amended) A wave soldering tank as claimed in claim 1, wherein the 
four helical blades are secured to a rotatable hub at equal intervals in the 
circumferential direction of the hub, each of the blades overlapping an adjoining 
one of the blades when the blades are viewed in the axial direction of the impeller. 

15 

3. (Amended) A wave soldering tank as claimed in claim 1 wherein the 
four helical blades are provided in an equal interval, each blade extending around 
the hub by at least 90° between first and second ends of the blade. 

20 4. A wave soldering tank as claimed in claim 1 wherein the pump 

includes an impeller and the impeller comprises a plural of helical blades, and 
each of the helical blades is sloped by at most 45° with respect to a plane 
perpendicular to the axis of the hub. 

25 5. A wave soldering tank as claimed in claim 1 wherein the solder feed 

chamber comprises a partition which divides the interior of the soldering tank 
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